Donor substrate specificity and thiol reduction of glutathione disulfide peroxidase.
By isolation of a mixed disulfide product of glutathione and cysteine, glutathione peroxidase was shown to be highly specific for only one donor substrate. Using the coupled assay of NADPH and yeast glutatione reductase, which is highly specific for flutathione disulfide, it was shown that the apparent inhibition of glutathione peroxidase by mercaptoethanol can be described kinetically and that it is competitive with glutathione. Also, when limiting amounts of hydroperoxide were present in the reaction mixture with mercaptoethanol or cysteine, the total amount of glutathione disulfide produced decreased as compared with that in a reaction mixture without mercaptoethanol or cysteine. This finding is consistent with enzymatic formation of mixed disulfides. Data presented suggest that the selenium in glutathione peroxidase was oxidized to a seleninic acid in the absence of glutathione. These results can be explained by a mechanism for glutathione peroxidase wherein the selenium atom is the only atom in the enzyme that undergoes oxidation reduction.